I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

The prevalence of diabetes is rising at an alarming rate.\[[@ref1]\] Recent studies report a prevalence of 62.4 million Indians with diabetes.\[[@ref2]\] Insulin is the mainstay of treatment,\[[@ref3]\] and approximately 1.2 million Indians inject insulin.\[[@ref4]\] If injection technique is incorrect, there is a high risk of poor glycemic control. If needles are reused, or used improperly, it can result in pain\[[@ref5][@ref6]\] with bleeding and bruising, chances of breaking off and lodging under the skin, risk of contamination, dosage inaccuracy, and lipohypertrophy.\[[@ref7]\] Hence, injection technique is an important part of insulin therapy.

The need for guidelines {#sec2-1}
-----------------------

Injection technique is critical to the therapeutic success of insulin and is highly operator-dependent. The factors influencing injection technique are shown in [Table 1](#T1){ref-type="table"}.\[[@ref8]--[@ref10]\]

###### 

Factors influencing injection technique

![](IJEM-16-876-g001)

Physician\'s lack of knowledge, time constraints, and scarcity of guidelines adapted to local needs could be possible reasons contributing to such factors.\[[@ref11]\] Guidelines are needed to ensure that the modifiable factors listed above are optimized, and that correct prescription of insulin technique is provided.

The need for Indian guidelines {#sec2-2}
------------------------------

Consensus statements or recommendations that suit the needs of developed countries are available. However, their applicability to India and other developing countries is limited. Health-care practices in India are mostly hospital-or physician-specific rather than 'guideline' specific. Need for pre-injection assessment and counseling, psychotherapy for trypanophobia/belonephobia (fear of pain), techniques of motivational interviewing and behavioral change counseling, improvising techniques in resource-challenged settings to achieve cost containment and greater acceptability are not touched upon in existing guidelines. Patients get their injection supplies from various sources, and often accept whatever syringes are available. Rarely do health-care professionals mention the appropriate devices in their prescriptions.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

The work on the First Indian Insulin Injection technique guidelines developed by the Forum for Injection Technique (FIT) India started with the first draft prepared by a core group of four members, which was finalized after consensus approval and validation by a board of 13 health-care professionals. Simultaneously the draft was also reviewed by 75 clinicians from India and 6 clinicians from the Indian subcontinent (South Asian referee group). An abridged version of the above guidelines developed by FIT is presented here.

The evidence in these guidelines was collated from published literature specific to the subject of injection technique. Evidence was graded based on the grading method followed by Frid *et al*., in 2010, which included an ABC scale for the strength of recommendation and 123 scales for scientific support: A- Strongly recommended, B -- Recommended, C - Unresolved issue; 1- At least one randomized controlled study, 2- At least one nonrandomized (or non-controlled or epidemiologic study), 3 - Consensus expert opinion based on extensive patient experience.\[[@ref12]\]

In general, these recommendations apply to the majority of injecting patients; however, there will inevitably be individual exceptions for which these rules must be adjusted. Only Grade A and B1 and 2 recommendations are listed in this paper. The full list of recommendations can be found in the full text of First Indian Insulin Injection Technique guidelines, available on FIT website.

I[NJECTION]{.smallcaps} T[ECHNIQUE]{.smallcaps} R[ECOMMENDATIONS]{.smallcaps} {#sec1-3}
=============================================================================

P[RE]{.smallcaps}-I[NJECTION]{.smallcaps} A[SSESSMENT]{.smallcaps} {#sec1-4}
==================================================================

Clinical assessment {#sec2-3}
-------------------

A thorough patient assessment should precede therapy initiation.\[[@ref13]\] Concerns with regard to dexterity problems, injection anxiety, misconceptions, denial of the benefits of timely injections, vision and hearing impairments, and other barriers are to be checked for (B3).\[[@ref13][@ref14]\]

Environmental assessment {#sec2-4}
------------------------

It should be ensured that correct type and device of insulin is used. As insulin is sensitive to extreme temperatures,\[[@ref15]\] it is essential to enquire as to what kind of conditions the injection supplies have been stored in (B2). If injection cold storage facilities are not readily available, insulin pens can be used instead of vials (C1).

Sociocultural assessment {#sec2-5}
------------------------

Socio-cultural sensibilities should be respected. In Indian women the choice of injection site should be discussed beforehand.

P[RE]{.smallcaps}-I[NJECTION]{.smallcaps} C[OUNSELING]{.smallcaps} {#sec1-5}
==================================================================

More than one-quarter of patients may refuse insulin therapy once it is prescribed.\[[@ref16]\] Little is actually known about this phenomenon, often termed as psychological insulin resistance (PIR). Giving the patients a sense of control over their treatment plan, and usage of devices which help reduce pain, improves acceptance.\[[@ref12]\]

Children {#sec2-6}
--------

In childhood, the diagnosis of diabetes itself creates a sense of distress and anxiety in both parents and children. This hinders parents' ability to administer insulin or encourage children themselves to administer insulin (A1). It is important to include the child and the parents as important partners in diabetes care. The attention of child should be diverted or if required, cognitive behavioural therapies (relaxation training, guided imagery, graded exposure, active behaviour rehearsal, modelling and reinforcement, and small incentives) have to be employed (A2). Explanation of role of insulin in diabetes management and need for regular injections, using simple and clear words, helps allay their misconceptions and concerns (A2).

Adolescents {#sec2-7}
-----------

In adolescents, peer pressure, lack of seriousness, pain, and frustration may prevent them from adhering to injection schedule. Fear of weight gain, especially among girls, might lead to skipping of injections. It is important to help adolescents overcome any possible misconceptions related to insulin injection by sharing information with them (A2). Positively reinforcing their commitment to diabetes care helps them realize their key role and ensure their active participation (B1). Clinicians should avoid use of terms which might show that such a therapy is a failure, a form of punishment or threat (A3).

Adults {#sec2-8}
------

While adults are expected to be easy to handle and well prepared to take injections, this is usually not the case. Educate all newly-diagnosed patients about the course of diabetes and the need to start insulin therapy (A3).\[[@ref12]\] Interference with the quality of life, worsening of diabetes condition, failure to self-manage the disease, guilt, daily injections, and hypoglycaemia are some of the major factors that could pose challenge in on-going diabetes care. Helping the patient understand that having such concerns is not unusual encourages them to discuss these issues and find solutions (A3).

I[NJECTION]{.smallcaps} S[TORAGE]{.smallcaps} {#sec1-6}
=============================================

Specific storage guidelines given by the manufacturer should be followed (A1). Insulin pens and vials not in use are to be refrigerated at a temperature of 4-8°C, but not frozen (A1).\[[@ref15]\] If insulin is frozen, it should be discarded (A1). Insulin should be stored in a cool and dark place at room temperature (15--25° C) and discarded 30 days after initial use or as per manufacturer\'s instructions (A1). It must be remembered that the room temperature may cross 40°C in some parts of India during summer. Extremes of temperature (direct sunlight, kitchen, top of television/other electronic devices) should be strictly avoided (A3). If the vial is kept in a refrigerator, it should be taken out and kept at room temperature for at least 30 minutes before injecting.\[[@ref17]\] Pens should never be stored with needles attached.\[[@ref7]\] If a refrigerator is not available, the vial can be labelled using water proof stickers and placed in an water-filled earthen pitcher.(B3)Never use insulin beyond expiry. Insulin should be kept out of reach of children (A1).

Travel--surface {#sec2-9}
---------------

While travelling, insulin should be kept in a flask with ice, or in a hand bag, or in a proper container if the outside temperature is \>30°C. Insulin should never be kept in the glove compartment of a car.\[[@ref15]\]

Travel--air {#sec2-10}
-----------

Ensure that sufficient injection supplies are carried. Carry doctor\'s prescription. Time zone changes of two or more hours may necessitate a change of injection schedule. Never place insulin in the baggage hold of the plane to avoid freezing.\[[@ref18]\] Patients who are using pens with cartridges should carry a spare pen or vial to ensure uninterrupted insulin delivery in the event of device breakdown/malfunction.

D[EVICE]{.smallcaps} S[ELECTION AND]{.smallcaps} U[SE]{.smallcaps} {#sec1-7}
==================================================================

Prior to injection, the patient must verify expiration date and the dose, and if the correct type of insulin is being readied for injection (A1). Expiry dates of insulin vials or pens after opening can vary significantly depending on the type of insulin. The choice of injection device, needle length and gauge, and type of insulin syringe into the prescriptions should be emphasized (A1). Examine the insulin bottle and ensure there are no changes in insulin (e.g., clumping, frosting, altered color or clarity) (A1). Re-suspension of cloudy insulin is important to ensure proper absorption of injected insulin and for the maintenance of appropriate concentrations of the remaining insulin. (A2).\[[@ref13]\] They must be gently rolled and/or tipped (not shaken) for 20 cycles until the solution becomes milky white (A2).

Syringe and vial compatibility {#sec2-11}
------------------------------

It is important to inject the right insulin strength with the right insulin syringe.\[[@ref19]\] In India, both 40 U/mL and 100 U/ mL insulin types are available. At the time of initiating a patient on insulin, it is important to inform them to use U100 vials with U100 insulin syringes and U40 vials with U40 insulin syringes only. Insulin syringes of U100 have an orange cover and black scale markings denoting two units each, while U40 syringes have a red cover and red scale markings denoting one unit each.\[[@ref20]\]

### Needle size {#sec3-1}

Needle lengths for syringes are available in three sizes 6 mm, 8 mm, and 12.7 mm. Insulin syringe gauges are available in 31, 30 and 29 gauges, respectively. The 31 gauge is available in both 6 and 8 mm needle lengths.\[[@ref21]\]

Pens and pen needles {#sec2-12}
--------------------

Insulin pens carry insulin in a self-contained cartridge.\[[@ref22]\] There are different models available, including reusable (cartridge can be reloaded) and disposable pens (discarded once emptied)\[[@ref23]\] Points to be noted while selecting a pen include:\[[@ref23]\]

Types and brands of insulin that are available for the penThe number of insulin units the pen holds when it is fullThe largest dose that can be injected with the penDose adjustments possible (two-, one- or half-unit increments)Indication to decide whether or not there is enough insulin left in the pen for the entire doseStyle, appearance, and material of the penNumbering on the pen dose dial and its magnificationThe amount of strength and dexterity needed to operate the penCorrection measures if a wrong dose is dialed into the pen

### Pen needles {#sec3-2}

Pen needles are available in 4, 5, 6, and 8 mm sizes and are of 32, 31, and 30 gauges. The shorter needles are long enough to pass through the skin into the fatty layer but are short enough not to reach the muscle tissue.\[[@ref24]\]

Needle length {#sec2-13}
-------------

The goal of a subcutaneous injection is to deliver the medication directly into the subcutaneous tissue without any discomfort or leakage. Deciding the needle length is based on multiple factors: physical, pharmacological, and psychological. Shorter needles are safer and better tolerated. In obese patients, studies have reported equal efficacy, safety/tolerability of shorter needles (4--5 mm) in comparison to longer ones (A1). Till date, no evidence reports an increase in the leakage of insulin, pain, or lipohypertrophy, or worsened diabetes management or other complications with shorter needles.\[[@ref12][@ref15]\] Adults do not require the lifting of a skin fold, particularly for 4 mm needles (A1). Shorter needles should be given in adults at a 90° angle to the skin surface (A1). An injection into the limbs or a slim abdomen warrants the need for a skin fold. Patients already on needles ≥8 mm should move to a shorter needle or lift a skin fold and/ or inject at 45° in order to avoid injecting into muscle.

Needle length in children {#sec2-14}
-------------------------

There is minimal variation in skin thickness with respect to demographic variables such as Body Mass Index (BMI). Hence, a needle of 4 mm length is considered to be safe and efficacious in patients of all age groups (A1).\[[@ref25]\] In children, thickness of the skin is slightly less than in adults and it increases with age. Subcutaneous thickness is, however, the same in both the sexes until puberty. Later, girls gain subcutaneous mass, while in boys it declines slightly. This makes boys at a higher risk of injecting into muscles. Currently, the safest needle for children appears to be the 4-mm pen needle (A1). However, when used in children aged 2--6 years, it should be used with a pinched skin fold (A1).\[[@ref26]\] With a 6 mm needle, an injection should be given with a skin fold or angled at 45°. If only an 8 mm needle is available, then they should lift a skin fold and inject at 45°.

I[NJECTION]{.smallcaps} S[ITE]{.smallcaps} {#sec1-8}
==========================================

Insulin is routinely injected subcutaneously in ambulatory patients. Intravenous (IV), IV infusion, or intramuscular routes are used during ketoacidosis or stressful conditions.\[[@ref27]\] The various injection sites include:

Anterior abdomen: Abdomen is the most common injection site.\[[@ref12]\] The injections at the abdominal site are usually administered below a horizontal line drawn 2.5 cm above the umbilicus, and lateral to vertical lines drawn 5 cm away from the umbilicus.Upper arm: The site includes the posterior mid-third of the arm between shoulder and elbow joint.Anterior thigh: The preferred site is in the anterior and outer aspect of the mid-third of the thigh, between the anterior superior iliac spine and knee joint.Buttock: Choose the upper outer quadrant of the buttock. Place your index finger on the iliac crest and make a right angle between the index finger and your thumb to locate the upper outer quadrant. The order of the rates of absorption at these sites is abdomen \> arm \> thigh \> buttock.\[[@ref28]\] Presence of a layer of fat and not many nerves at these regions makes injections easier.

Cleansing {#sec2-15}
---------

The injection site should be socially clean \[one should be willing to touch the skin\] before the injection is given. Cleansing is the single most important procedure for preventing health-care associated infections (A3). This can be done by using cotton balls dipped in water or with alcohol swabs (A2). Start by cleaning your hands with soap and water, followed by cleansing the injection site in the middle and moving outwards in a circular motion. Make sure the skin is dry before injection.\[[@ref12]\] It is recommended not to use soap based detergents (A3).

Skin folds {#sec2-16}
----------

Skin folds are used when the presumptive distance from the skin surface to the muscle is less than the needle length. The thumb and index finger are used to make a proper skin fold (possibly with the addition of the middle finger) (A1).\[[@ref12]\] Lifting the skin using the whole hand risks lifting muscle and can lead to intramuscular injections.\[[@ref29]\] Use of a skin fold avoids soft tissue compression and injections penetrating deeper than intended (B3).\[[@ref1]\] The lifted skin fold should not be squeezed so tightly that it results in skin blanching or pain (A3). The optimal sequence to perform a lifted skin fold should be (A3):

Make a lifted skin fold and insert needle into the skin at 90° angleAdminister insulinLeave the needle in the subcutaneous tissue for 10 sec after the plunger has been fully depressedWithdraw needle from the skinRelease skin fold

Injection site must be examined individually and it should then be decided whether lifting the skin fold is needed for the given length of needle (A3) and recommendation should be provided to the patient in writing along with teaching the correct technique of lifting the skin fold from the onset of injectable therapy (A3).

Systematic rotation of injection sites {#sec2-17}
--------------------------------------

Systematically rotating the injection site helps maintain healthy injection site, reduces risk of lipohypertrophy and optimizes insulin absorption. A commonly used scheme is to divide the injection site into quadrants (abdomen) or halves (thighs, buttocks, and arms). One quadrant or half should be used per week. (A3).\[[@ref30]\] Injections within any quadrant or half should be spaced at least 1 or 2 cm apart to avoid repeat-tissue trauma (A3). Proper and consistent rotation safeguards the tissue.\[[@ref12]\] An easy-to-follow rotation scheme should be taught at the onset (A2) and audited during every visit (A3). Poor care can lead to insulin malabsorption and lipohypertrophy.\[[@ref28]\]

I[NJECTION]{.smallcaps} T[ECHNIQUE]{.smallcaps} {#sec1-9}
===============================================

Syringe and vial {#sec2-18}
----------------

A syringe is the primary injecting device used in India. To inject insulin, ensure that the:

Insulin vial is taken out of refrigerator 30 min prior to injection to ensure that the insulin is at room temperature. Make sure that the expiry date has not passed and that the bottle is not damaged (A1).If using cloudy insulin, inspect for any changes, i.e. clumping, frosting, or precipitation. Ensure that the insulin is uniformly mixed by rolling the vial between palms (A3).Clean the top of the vial with an alcohol swab. An amount of air equal to the dose of insulin needed has to be drawn up into the syringe and injected into the vial to avoid creating vacuum (A3). Invert, and pull the plunger back gently to the number of units desired. Keeping the syringe in the upright-position, check for any air bubbles. If air bubbles are seen in the syringe, draw up several more units of insulin and re-inject the bubbles into the vial by pushing the plunger back to the desired dose marking. If bubbles are still seen, slowly push insulin back into the vial and again pull the plunger very slowly to the required number of units (A3). Repeat till no air bubbles are seen. Once the required dose is drawn into the syringe, turn the syringe and the vial back over. Holding the syringe by the barrel, carefully remove the needle straight out of the bottle.\[[@ref31]\]Select the right injection site. Clean the injection area with an alcohol swab. Start in the middle of the area and then moving outward in a circular motion clean the whole area. To reduce any stinging, be sure that the alcohol on the skin is completely dry before injection.Grasp a fold of skin between the thumb and index finger and push the needle at the desired angle based on the needle length and other parameters. The needle should go all the way into the skin. Push the plunger to deliver the insulin. Count till 10 before pulling the needle out. You may have to count longer in case of heavier doses. Release the pinch up and press an alcohol swab over the injected spot. Do not massage the area (A3). Dispose of the needle and syringe after use (A1). Ideally, never reuse a needle (A2).\[[@ref17][@ref31]\]

Mixing Insulin {#sec2-19}
--------------

For a mixed dose, care should be taken to follow the right sequence of mixing. Regular insulin should be filled first followed by NPH Insulin. Reversal can cause impurities in the regular insulin vials. Draw air into the syringe equal to the dose of cloudy insulin desired. Insert the needle through the rubber stopper of the cloudy insulin vial, and inject the air into it; this will make it easier to draw back the insulin later. Then remove the needle without drawing up the cloudy insulin. Pull the plunger back to the dose of regular insulin desired and inject air into the clear insulin vial. This time, leave the needle in the bottle, turn the vial upside down and slowly draw the desired dose of regular insulin. If you see air bubbles in the syringe, draw up several more units of insulin and re-inject the bubbles into the vial by pushing the plunger back to the desired dose. Now remove the needle from the vial. Holding the bottle upside down, insert the needle through the rubber stopper of the cloudy insulin vial and pull plunger back to the marking that indicates total dose of insulin. Be sure you have the right number of units as the insulin cannot be pushed back into the vial.\[[@ref31]\]

Pen {#sec2-20}
---

The method of device preparation for injecting insulin remains same for both reusable and prefilled disposable pens. With premixed or NPH insulin, ensure the insulin has been re-suspended by rolling the pen. Clean the edge of the pen with a swab and screw on a new pen needle. Insulin pen should be primed with two units of insulin as the first step (A3). This is then discarded and the actual dose has to be dialled in. The appropriate dose dialled can be seen on the device\'s display window and can be heard as audible clicks in many pens.\[[@ref32]\] Insert the needle, push the injection button and count slowly to 10 before withdrawing the needle in order to get the full dose and prevent leakage of the medication (A1). Counting past 10 may be necessary for higher doses. Remove the pen needle from the pen and dispose safely (A2).\[[@ref12]\] The injection site should not be massaged (A3). Needles should be disposed immediately after injection instead of being left attached to the pen (A2). This prevents entry of air into the cartridge as well as leakage of medication. Use of new needles each time reduces the risks of needle breakage in the skin, clogging of the needle, inaccurate dosing, and indirect costs (A3). Pen devices and cartridges are for single person use and never to be shared with others as it increases the risk of cross-contamination (A2).

Injection-meal time gap {#sec2-21}
-----------------------

Time gap between injection and meal is critical for the control of glycemic levels and for the insulin action (A1).\[[@ref33]\] Patients should always follow the advice given by physicians regarding timing of injection. Regular insulin should ideally be taken 30 mins before meal as it has a delayed onset\[[@ref34]\] whereas rapid-acting insulins (lispro, aspart, and glulisine) can be injected before or immediately after a meal.\[[@ref35]\] Changing injection-meal time is a strategy used to accentuate or reduce the efficacy of insulin, and should be practiced only under the physician\'s guidance. NPH, detemir and glargine can be given at the same time every day, without relation to meals. For ultra-long-acting insulin (degludec), the inter-injection period can vary between 8 and 40 hours, and no specific injection to meal time gap is recommended.

Pre-mixed insulin {#sec2-22}
-----------------

In general, premixed insulin preparations are available in a wide range. However, at times one has to mix rapid-/short- and intermediate- acting insulin. Patients who are well controlled on a particular mixed-insulin regimen should maintain the same standard procedure for preparing the insulin doses (A1). Regular insulin and rapid-acting analog can be mixed with NPH in the same syringe in every ratio (A2).\[[@ref36]\] Glargine and detemir must not be mixed with any other insulin (A2). If suitable premixed insulin is available, it should be used (A1).

T[ROUBLESHOOTING]{.smallcaps} {#sec1-10}
=============================

Pain {#sec2-23}
----

Pain due to insulin injection is an infrequent occurrence, unless the needle comes in contact with nerve endings. Some patients exhibit needle phobia or increased sensitivity to pain due to previous unwanted experiences. Pain can be minimized or avoided if good injection practices are followed.\[[@ref12][@ref13][@ref37]\] Some ways of minimizing pain include:

Use of new needles (clean, sharp, and dry, and the right length) for each injection (A2).Use short needles (4, 5, 6 mm) with fine gauge (A2).Insert the needle at 90° to the skin (A2).If large doses, consider splitting the dose (A2).Injections in use to be kept at room temperature (A2).Inject slowly and ensure that the thumb button/ plunger are completely depressed (B2).Skin should be dry before injecting, if injection site cleaned with alcohol swabs (B2).Avoid injecting in the hair roots (B2).

Lipohypertrophy {#sec2-24}
---------------

Lipohypertrophy manifests as a localized lesion at the injection site. Reuse of needles is the main cause of lipohypertrophy. Non-rotation of injection sites may also result in localized lipohypertrophy, or degeneration and atrophy. Injecting into lipohypertrophy sites may result in significantly unpredictable and delayed absorption which can lead to hyperglycemia and/or hypoglycemia.\[[@ref12]\] Tips to prevent lipohypertrophy include:

Injection site should be inspected at every visit. The patients should be taught to inspect their own sites and be given training on how to detect lipohypertrophy (A2).Make 2 markings at 2 opposite sides of lesion, measure size and record the readings (A3).Change injection site every week (A2).Never inject into the lipohypertrophic tissue till it returns back to the normal (A2).Switching injections from lipohypertrophic tissue to normal may generally need decrease in doses. However, the amount of change varies and is based on frequent blood-glucose monitoring (A2).Avoid reuse of injection needles (A2).Use good quality insulin or insulin analogues from reputed manufacturers (A3).

Bleeding and bruising {#sec2-25}
---------------------

Needles occasionally cause bleeding or bruising. Clinical studies reported **lesser frequency of bleeding/ bruising with needles of shorter length**. If bruising occurs persistently, the injection technique should be reviewed and sites with bleeding/bruising be avoided until fully recovered (A2). Patients should be assured that bleeding/bruising have no adverse clinical consequences (A2).

Trypanophobia (Belonephobia) {#sec2-26}
----------------------------

The fear of self-injecting insulin compromises glycemic control and emotional well-being. Likewise, the fear of pricking can be a source of distress and may seriously hamper self-management.

Physicians should try to re-establish patient\'s sense of personal control and suggest a brief trial of insulin therapy (A2). Patient\'s personal obstacles should be identified and acknowledged (A2). Psychological counselling should be considered for patients who are really needle-phobic (A2).

Needle-stick injuries {#sec2-27}
---------------------

Needle stick injuries are common to patients while recapping the needle. In hospital settings, professionals should be advised against recapping a used insulin syringe (A2). Safety needles effectively protect health professionals against contaminated needle-stick injuries (B1). Education and training is needed to ensure that safety practices are followed (B3).\[[@ref12]\]

Injection through clothing {#sec2-28}
--------------------------

Many patients do inject through clothing, especially when in a hurry or unable to disrobe in public. This practice should be avoided, reviewed and addressed regularly (A3), as the needle becomes unsterile and can cause infection, its lubrication gets lost, thus causing pain, it is difficult to perform a pinch-up correctly, cleaning and inspection of the site are not possible, and cloth fibers may enter and irritate the skin.

Needle/Syringe hygiene {#sec2-29}
----------------------

The United States Food and Drug Administration (USFDA) recommend injection needles for a single use only. Syringes should ideally be used once. However, in our country, to cut down on costs, patients often reuse syringes and needles. Such patients should be counseled about potential hazards of reuse while explaining the technique of recapping the needle cover aseptically after each use \[although against National AIDS Control Organization (NACO) guideline\],\[[@ref38]\] and importance of not sharing syringes between individuals. Doctors should adopt a practical approach on this issue.

When reusing, the thin tip of the needles become damaged, they get bent, and the silicone lubricant coating of the needles is also lost (A2). This results in a more painful injection, with bleeding and bruising (A2). Repeat usage can also result in breaking off and lodging of the needles under the skin. Furthermore, there is a higher chance for insulin to get deposited within the needle with reuse, making it harder to press on the plunger and deliver proper insulin doses (A2).

Reuse of needles increases the risk of contamination and infection (A2). A few patients, in an attempt to be hygienic, clean the needle with alcohol prior to reusing it. This practice removes the silicone lubricant and results in a more painful injection. This practice should be discouraged.

Needle reuse also results in increased risk of lipodystrophy (A2).

Manufacturers recommend removing insulin pen needles immediately after use. Health-care professionals should bring awareness in patients regarding the potential adversities of needle reuse, and encourage appropriate needle/syringe use (A2).

Periodic clinical audits {#sec2-30}
------------------------

Clinicians must undertake a periodic audit of injection practices in their clinics. An audit helps to determine patient knowledge about insulin, and establish if patients are using the correct injection sites and correct injection technique (A2). Nurses and other health-care providers should be aware of the actions and limitations of Insulin (A2).

Injection device disposal {#sec2-31}
-------------------------

Guidelines developed by NACO, recommend the use of puncture proof box or safety box to collect used needles or syringes properly labeled as biohazard. The filled boxes should be disposed of at drop-in centers where disinfection and disposal of sharps is carried out (A2).\[[@ref38]\] Needle clipping devices that remove insulin syringe needles and pen needles safely and easily can be used. Empty pen devices can be disposed in household refuse bins. Awareness of local regulations should be created among patients and health-care providers (A3).

Missing/Changing injections {#sec2-32}
---------------------------

Patients should be counseled about the negative effects of missing injections. In case of extreme scarcity of insulin, insulin rationing may have to be resorted to (A2). However, both physicians and patients should be made aware of the harmful effects of such a practice. If there is a change in the insulin, then the patient should be fully informed as to why there has been a change and the potential need for additional glucose monitoring (A3).

There should be no interchange made in the insulin species, type, or brand by the pharmacist or health-care provider without the approval of the prescribing physician and without the knowledge of the patient that a change is being made (A2). If a patient is admitted in the hospital and there is no awareness of which insulin the patient uses, human insulin has to be administered until further information is available (B3).

S[PECIAL]{.smallcaps} P[OPULATIONS]{.smallcaps} {#sec1-11}
===============================================

Pregnancy {#sec2-33}
---------

Close monitoring is recommended in pregnancy, especially during the first trimester. Injections given in abdomen require a raised skin fold (B2).\[[@ref13]\]

Elderly {#sec2-34}
-------

Impairments in dexterity, cognition, vision, and hearing is very common in elderly patients (A2). Assistance by care giver is recommended and they should be educated on importance of injectable therapy, injection technique as well as prevention and treatment of hypoglycemia (A2).\[[@ref13]\]

Sensory-motor impairment: visual, tactile and lack of manual dexterity {#sec2-35}
----------------------------------------------------------------------

Nonvisual insulin measurement devices, syringe magnifiers, needle gauges, and vial stabilizers help ensure accuracy and aids in insulin delivery in individuals with visual impairment. For persons with both visual and dexterity impairment, prefilled syringes may be helpful (A2). People with low hearing ability and those who use hearing aids should be educated in a noise-free environment (A2) . The instructor should face the person with sufficient light falling on his/her face which facilitates lip-reading. Speaking slowly and clearly with normal intonation helps. In people with dexterity problems, use of injection devices with preset doses and easy featuring devices may be beneficial (A2).\[[@ref13]\]

Immuno-compromised individuals {#sec2-36}
------------------------------

Insulin resistance is a major concern in immune-compromised individuals, including those with HIV and hepatitis.\[[@ref39]\] Hence, early initiation of insulin therapy should be considered in such patients as it improves therapeutic outcomes .\[[@ref40]\] Injections and finger sticks administered to immune-compromised patients have a high risk of blood exposure to the injector as well as health-care personnel.\[[@ref41]\] Hence, never reuse/recap used needles, syringes, or lancets (A2).

Indoor patients/Nursing home patients {#sec2-37}
-------------------------------------

Patients sharing cold chain facilities, such as refrigerators with others, as in hospitals, nursing homes and old age homes, should label their insulin vials and pens with their names, using indelible ink (A2).

Disaster management {#sec2-38}
-------------------

In Type 1 diabetes patients, not taking insulin can be life-threatening. A portable diabetes disaster kit that is insulated and water-proof should be kept ready (A3). The kit should have a supply of insulin syringes for at least 30 days and insulin vials or pens and needles along with cold packs (A2). It should also contain lancets, test strips, glucose meter (preferably two) with extra batteries and a sharps container. At least a 3 day supply of nonperishable food and bottled water is also recommended.\[[@ref7]\]

B[ARRIERS TO]{.smallcaps} I[NSULIN]{.smallcaps} T[HERAPY]{.smallcaps} {#sec1-12}
=====================================================================

Careful identification and correction of barriers to insulin therapy is a vital step toward successful self-management of diabetes.\[[@ref13]\]

Patient barriers {#sec2-39}
----------------

There are several myths and negative approaches that act as barriers in the use of insulin among people with Type 2 diabetes. By asking open-ended and nonjudgmental questions, physicians can help patients disclose their concerns and implement effective solutions.\[[@ref13]\] It is important to encourage shared decision making and provide them a sense of control over their treatment.

Physician barriers {#sec2-40}
------------------

Physician-related barriers to timely initiation of insulin are often based on their perceptions of patient-related barriers including concerns about adherence, hypoglycemia and weight gain. Other factors are lack of support staff and counseling/motivational skills, and the desire to prolong oral therapy.\[[@ref10][@ref13]\] Physicians wrongly believe that insulin therapy is expensive, however use of insulin reduces costs by decreasing complication rates and management burden.

Health-care system barriers {#sec2-41}
---------------------------

Lack of resources also acts as an important barrier in insulin therapy. A financial barrier exists for patients who lack insurance.\[[@ref13]\] For health-care providers, a key issue is the lack of trained diabetes educators. The solutions below have mainly focused on increasing availability and lowering cost.\[[@ref42]\]

Using pens instead of syringes offers cost benefits due to improved treatment adherence and reduced health-care utilization (B3).Provision of enhanced training on insulin injection skills to nurses, and stringent titration protocols to be followed by nonmedical practitioners (A2).\[[@ref13]\]Funds for hiring a diabetes educator and for setting up an education Programme (B1).

I[MPROVING]{.smallcaps} C[OMPLIANCE]{.smallcaps} {#sec1-13}
================================================

Counseling forms an integral part of the management of diabetes. The methods by which one can improve compliance to injection therapy are by counseling with respect to the various patient, physician and drug related factors which include:

**Drug-related**: Appropriate choice of regime, flexibility of timing of injection, efficacy, safety (no hypoglycemia) and tolerability (no weight gain).**Patient-related**: Empowerment, communication, health literacy and shared decision-making.**Physician-related**: Competence, confidence, communication skills, accessible authenticity, simplicity, reciprocal respect and empathy.\[[@ref43]\]

The patients should be encouraged to ask questions and clarify doubts, if any. Concerns expressed by the patients should be acknowledged as they are indicators of active patient participation in treatment process. Counseling should be personalized and information shared should be relevant from the patient\'s perspective. The WATER approach provides a good template to build on for this purpose.\[[@ref44]\]

O[NGOING]{.smallcaps} P[ATIENT AND]{.smallcaps} P[HYSICIAN]{.smallcaps} E[DUCATION]{.smallcaps} {#sec1-14}
===============================================================================================

Information may not be retained by patients if given in times of anxiety. It is essential to revisit all aspects of injection technique regularly. Enough time has to be provided to meet individual learning needs and the learning style of each individual has to be assessed beforehand. Information given in short sessions and regularly reinforced is more easily retained. Education content and the style of teaching has to be adjusted to individual needs.\[[@ref17]\] A quality management process should be put in place and made sure that the correct injection technique has been practiced regularly by patients and is also documented in the record (A3).

C[ONCLUSION]{.smallcaps} {#sec1-15}
========================

The First Indian Insulin Injection technique Guidelines developed by have focused on the injection technique. Recommendations have been provided on various topics such as needle length selection, injection process (use of skin folds and injection angle), choice of body sites, lipohypertrophy, disposal of injecting material, and patient and physician education. These recommendations guide the health-care provider and patient towards using shorter needles and safe disposal practices. This helps in reducing the risk of contamination, increase the consistent delivery of insulin into the subcutaneous space, and achieve optimal glycemic control.

D[UALITY OF]{.smallcaps} I[NTEREST]{.smallcaps} {#sec1-16}
===============================================
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